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spirit and stimulus of the science. In like manner he 
came to the conclusion that ordinary chemical text¬ 
books are unsuitable for the pupils of Volkshochschulen, 
and the present work has been written to fill the void. 
The case which Prof. Lassar-Cohn endeavours to meet 
is a somewhat special one. Given an evening class of 
young men desirous of improving their general edu¬ 
cation, which is the best way of giving them some notion 
of chemistry ? Prof. Lassar-Cohn answers this question 
by saying that as a laboratory is a luxury which a 
Volkshochschule cannot afford, you must content your¬ 
self with experimental lectures and present the subject in 
its broadest and most interesting aspect. 

Here again, it would seem, the prejudice of University 
training makes itself felt, in the notion that a laboratory 
suitable for teaching the elements of chemistry is neces¬ 
sarily the large and expensively furnished apartment set 
apart in universities for the professional study of 
chemistry. This is indeed a common enough belief, one 
that has led in this country to great extravagance and 
much futile teaching. It is impossible to believe that 
Germany would make difficulties about providing the 
Volkshochschulen with all that is really requisite for 
teaching, by practical work, the amount of elementary 
physics and chemistry which should be there attempted. 
Until this is done, until a properly coordinated course 
of work in the laboratory and class-room can be arranged, 
really profitable teaching will, in the opinion of the present 
writer, be impossible. 

Whether or not we accept the author’s standpoint 
that lectures are inevitable, we must admit they may 
be made to open out new vistas of knowledge and 
supply a stimulus to study, and we cannot hesitate to 
praise the book before us. Dr. Lassar-Cohn pos¬ 
sesses in a high degree the faculty of exposition ; 
he writes in a style which, for force, clearness, and 
above all, freedom from prolixity, is uncommon 
enough in German text-books. The matter of the 
book, too, fully corresponds with the author’s in¬ 
tention. It is comprehensive without being en¬ 
cyclopaedic, and is supplied with a good deal of 
human interest. The historical element is not in¬ 

troduced to any great extent, not as much, in fact, 
as it might well be in such a book. Hardly a great 
name in the roll of chemists is mentioned, except 
that of Kekule. The book begins much in the orthodox 
way, with an attempt to delimit the frontier between 
chemistry and physics, and quickly and discreetly passes 
on to water and hydrogen. After this come the halogens 
and the hydracids, followed by lucid explanation of the 
laws of chemical combination and the atomic and mole¬ 
cular theories. The other chief non-metals and their 
compounds are passed in review, and then half a dozen 
of the metals are dealt with. Here and there chapters 
appear dealing with special topics, such as the building 
up of plants from inorganic substances, the preparation 
of metals by electrolysis, the classification of the elements. 
The treatment of these topics is excellent. The author 
has a lightness of touch which is very agreeable, and 
very different from the heavy hand of the compiler. This 
is particularly evident in the treatment of organic 
chemistry, which is admirably reviewed in some forty 
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pages, and throughout the work there is indeed a 
pleasant sense of freshness. To those who wish to gain 
a general idea of the scope of modern chemistry, and who 
cannot obtain class instruction, this book may be strongly 
recommended. It has not the popular interest of the 
author’s “ Chemistry in Daily Life” ; but it has a different 
object, the aim being to show the philosophy rather than 
the practical usefulness of the science. It is probable 
that there is a considerable public to whom the book will 
be a really valuable acquisition, and with whom it will 
fulfil its aim of being an introduction to chemistry “ in 
leichtfasslicher Form.” 

The illustrations, which are fairly numerous, call for a 
word of criticism. They are exceedingly crude, over¬ 
shaded, and often purposeless. The first figure in the 
book, for example, is an ill-drawn dinner-bell, which is 
to illustrate the statement that a bell when sounded 
remains unchanged in substance, and that therefore the 
science of sound belongs to physics ! 

In a brief postscript Dr. Lassar-Cohn enters a vigorous 
protest against the recent decision of the German Chem¬ 
ical Society to tabulate the atomic weights on the basis 
of 0 = 16. He maintains that, to the beginner, it will be 
quite unintelligible why the lightest atom should have a 
weight of 1 -oi—chemical teaching, in fact, will sink back 
to a half-alchemistic stage if the system of atomic weights, 
which lies at the foundation of the whole science, is to 
be a matter for belief rather than for logical reasoning. 
There seems to be some exaggeration here. Whatever 
may be said in favour of oxygen being taken as 16 or 
15 '88, it is surely not a very difficult matter to explain, 
even to beginners, the practical reasons v/hyfor the time 
being 16 has been selected. It may indeed be an ad¬ 
vantage if pupils are thereby forced to realise a little 
more fully than has been usual how atomic weights 
actually are determined. It must be admitted, however, 
that the question of 0 =i 6 versus H = i is well worth 
consideration from the point of view of the chemical 
teacher. a,. g. 


OUR BOOK SHELF. 

Laboratory Manual. Experiments to illustrate the 

Principles of Chemistry.' By H. W. Hillyer, Ph.D. 

Pp. 200. (New York . The Macmillan Company.’ 

London : Macmillan and Co., Ltd.) 

This book is intended as an introduction to chemistry 
for college students, and is w'ritten on the newer (or, as 
we have heard it termed, the new-fangled) plan. In 
other words, the student is asked to record what he finds 
in his experiments, and not told what he should find. The 
success of this newer method, as of the older one, must 
depend on much besides the text-book; but if it be 
assumed that the student is anxious to learn and walling 
to take trouble, there can be little doubt where the ad¬ 
vantage lies. 

In addressing the student, the author remarks that 
“the mere bringing of chemical substances into con¬ 
ditions under which they will react has less utility as a 
means of culture than most of the manual occupations ” 
—a just if a somewhat “superior” observation- and he 
proceeds to give general directions which, if only ob¬ 
served, will leave nothing to be desired in the student’s 
attitude of mind. Experience shows, alas ! how very 
difficult it is to get these injunctions observed. 

I o illustrate the author's method, the following may be 
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cited, “ Heat a few pieces of zinc with a strong solution 
of sodium hydroxide. What gas escapes ? What is 
there in the solution? From your previous experience, 
what acids will dissolve zinc?” Or again, “To i c.c. of 
silver nitrate solution add a little ammonium chloride 
solution, and then a solution of some of the salt made 
above [sodium thiosulphate]. Describe the phenomena, 
and explain, using equations.” 

It is obvious that each of these experiments opens up 
a large subject, and will necessitate reference to a de¬ 
scriptive text-book, and probably to a demonstrator as 
well. This is, of course, eminently desirable, and there 
can be little doubt that Dr. Hillyer's book, if properly 
used, will prove a helpful laboratory manual. It ranges 
over inorganic chemistry, and the selection of experi¬ 
ments has been carefully directed to bring out the most 
important facts and principles. 

L Industrie des Mati'eres Colorantes Azoiques. Par 

George F. Jaubert. Pp. 167. (Paris : Gauthier-Villars.) 
It is over forty years since the late Dr. Peter Griess 
placed at the disposal of chemists a reaction which has 
since proved of such importance, both scientifically and 
technically, that a large literature is now in existence 
dealing with the class of compounds known as azo- and 
diazo-compounds. From the industrial side, ’the most 
important development has been the manufacture of a 
group of colouring-matters which are now turned out on 
a colossal scale, and which are so numerous in individual 
members, that in the last edition of the “Tabellarische 
Obersicht” of Schultz and Julius (1897) no less than two 
hundred and seventy-three distinct technical products of 
this class were catalogued. The present little work is 
one of the useful “ Aide-Memoire ” series from the 
■“Encyclopedic Scientifique,” published under the direc¬ 
tion of M. Leaute of the Institute. It is fairly brought 
down to date, and contains in a handy and portable form 
a tabular list of the colouring-matters in question, in¬ 
cluding also the nitro- and azoxy-compounds which find 
place in technology. The little volume will be found 
valuable by all engaged in this department of chemical 
industry. R. M. 

Elementary Practical Mathematics. By Frank Castle, 

M.I.M.E. Pp. x + 401. (London : Macmillan and 

Co., Ltd., 1899.) 

In this book the student is carried rapidly through a 
course of arithmetic, algebra, geometry and trigonometry 
to some of the simpler problems of mensuration and 
dynamics. The idea is to bring the desk and paper 
work of the pupil into closer touch than heretofore with 
the work of the shop or factory—in other words, to 
indicate from the very beginning the practical value of 
mathematical methods. 

The purely academic theorem or problem is to be 
“ taboo,” or, in the words of the preface, “ abstract 
reasoning is to be relegated to the background, and 
concrete facts are to form the basis of the student’s 
work.” The principle is probably a sound one, but it 
may be carried too far ; and experience alone will decide 
as to the efficiency of the system embodied in Mr. 
Castle’s book. The student, if not otherwise instructed, 
will find certain parts very hard to follow. Thus on 
p. 341, in the discussion on maxima and minima, a 
differential coefficient is suddenly introduced without a 
word of explanation or apology. The great brevity, 
which the limits of the book impose on many of the 
sections, will also be a serious barrier to their ready in¬ 
telligibility. As a general rule, the explanations and de¬ 
scriptions are clear and accurate ; but we have noticed two 
statements which, if not absolutely incorrect, are, at any 
rate, misleading. On p. 23 we read that “ the invariable 
interval of time between two consecutive southings of a 
star is divided into 24 equal parts, each called an hour.” 
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True, but this is not the hour as usually understood and 
practically used ; yet there is nothing in the context to 
indicate the distinction between the sidereal and mean 
solar hour. The other doubtful statement is on p. 290, 
where we read : “ Any change in the direction or speed 
of a moving body is produced by force. When a force 
acts in either of these ways it is said to do work.” The 
“direction of a moving body” is a curious truncated 
phrase ; but the implication that a force always does 
work when it alters the direction of motion of a moving 
body is still more curious. Here truly are sinks of waste 
of solar energy that were never dreamed of in the philo¬ 
sophy of Helmholtz and Kelvin ! These blemishes apart, 
however, there is much to commend in the book. Con¬ 
tracted arithmetical operations are strongly insisted upon. 
The chapters on logarithms, the slide-rule, orthographic 
projection and graphical methods, are particularly de¬ 
serving of praise. The book is beautifully printed, the 
illustrations are clear and well conceived, and the examples 
—both in the text and in the exercises—are all of a 
distinctly practical character. 

The New Education. Manual Training: Woodwork. By 
Richard Wake. Pp. viii + 360. (London : Chapman 
and Hall, Ltd., 1899.) 

Manual training, or instruction in the use of tools, may 
be made of great educational value if care is taken to 
develop the rational and constructive faculties rather 
than to produce dexterity in tool manipulation. The 
author of this volume deals with the subject upon the 
right lines, and the course described by him will en¬ 
courage pupils to measure accurately, observe minutely, 
and work with close attention to details—all of which are 
desirable attributes to cultivate. A special feature of the 
course is the effort made to develop the creative faculty 
in children by inducing them to design for themselves the 
simple models to be constructed in wood. No attempt is 
made to describe woodwork of the ornamental character 
which is often seen in school workshops ; each exercise 
has a purpose, and that purpose is to educate. 

The book covers the requirements in manual training 
for Standards V., VI. and VII. of public elementary 
schools. It is well illustrated with working drawings and 
reproductions from photographs showing pupils perform¬ 
ing the various operations of woodwork. Teachers of 
the subject will find the volume helpful and suggestive. 

The Naval Pioneers of Australia. By Louis Becke and 
Walter Jeffery. With illustrations. Pp. xii + 314. 
(London : John Murray, 1899.) 

This is a pleasant and accurate compilation for popular 
reading, based largely on the authoritative documents 
now being published by the Government of New South 
Wales. It is, in fact, a short history of the connection of 
the British navy with Australia. The standpoint is that 
of political rather than natural history ; but many 
references are made to the large interest taken by Sir 
Joseph Banks in the beginnings of Australian colonis¬ 
ation. The problems of the first discovery of Australia 
are scarcely touched on, and the book is in no sense 
concerned with controversial questions. 

Arithmetical Exercises in Chemistry. By Leonard 
Dobbin, Ph.D. Third Edition. Pp. vi 4- 52. (Edin¬ 
burgh : James Thin, 1899.) 

Prof. Crum Brown, who contributes a preface to this 
book, points out that it contains clear descriptions of 
“the principles involved in the calculations required in 
dealing with chemical changes, and such physical changes 
as are of special importance to junior students of chem¬ 
istry.” The exercises should be of value in fixing ideas 
in the minds of students and illustrating the operations 
of arithmetical chemistry. The ability to make such 
simple calculations as are here given is essential to a 
clear understanding of the laws of chemistry. 
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